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total calories in the Bantu diet is derived from fat, whereas 40 yo of the total calories in the European diet is derived from fat (Walker & Arvidsson, 1954; Walker, 1955) . It is well recognized that circulatory disorders cannot be ascribed simply to any single factor and that they should rather be regarded as multiple-factor disorders. It is, however, accepted that factors such as the serum cholesterol level, serum Mg level and the dietary content of saturated and unsaturated fats, inter ulia, may have an important bearing on the pathogenesis of circulatory disorders. Consequently, this study was carried out, in the first instance to establish the relationship between saturated and unsaturated fat in the diet and the levels of cholesterol and Mg in the serum. In the second instance different levels of dietary Mg were combined with different dietary fats to ascertain whether or not increased Mg intake suppressed hypercholesterolaemia.
E X P E R I M E N T A L
Rats
White rats weaned at 3 weeks, and given a balanced rat-cube diet until the experiments began, were used throughout this study. The rats were of a pure strain bred at the University of Potchefstroom and the balanced rat-cube diet was obtained from Messrs Lion Bridge Products, Pretoria.
Expt I, with basal diet adequate in Mg Composition of diets. The balanced rat-cube diet was used as control diet. T h e composition of this diet, control diet (u), as regards the content of fat, Mg, cholesteroI and protein is shown in Table I . The duration of this experiment was 4 weeks.
Method of blood sampling. T h e method of Burhoe (1940), whereby 2.5 ml blood are withdrawn directly from the heart, was employed throughout. Blood was withdrawn Procedure. There were twelve rats in the control group and twelve in the experimental group. This experiment lasted 9 weeks. The control group received the lowMg diet, diet (e), throughout. The diet of the experimental group was varied as follows. They received diet (e) for 3 weeks. At this stage and during the rest of the experiment the sunflower-seed oil in the diet was replaced by the same weight of domestic butter (20 g/Ioo g). After 6 weeks the glucose in the diet was replaced by the same weight of maize meal (58 g/Ioo g), and the diet so changed was given until the end of the experiment. Blood sampling was the same as described for Expt I .
Expt 2 B
The same diet as for Expt 2A was used. There were ten rats in the control group and ten in the experimental group, The procedure was the same as in Expt 2A, except that sunflower-seed oil was replaced by butter after 2 weeks and blood for analysis was withdrawn from each animal every week. , with the modification that a 50 mg/Ioo ml titan yellow solution was employed instead of the prescribed 25 mg/xoo ml solution. This modification was introduced because it was observed that the relationship between Mg concentration and the extinction was more nearly rectilinear when an increased concentration of titan yellow was used. This effect is illustrated in Fig. I . Serum. Serum cholesterol and Mg were determined by the same methods as used Changes in serum Mg and cholesterol levels were compared by means of t tests for analysis of the diets. throughout this study.
R E S U L T S
Expt I
Figs. 2a and b show the mean weekly serum Mg and cholesterol levels after the addition of 2 5 % domestic butter to the diet. The decline in serum Mg level was marked for the first 2 weeks and thereafter stayed the same for the second 2-week period. The decline in the serum Mg level was found to be statistically significant (P< 0.01).
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The inverse relationship between serum Mg and cholesterol (Bersohn & Oelofse, I957a) is clearly illustrated. As the serum Mg level decreased from 3-9 to 2-5 mg/ IOO ml the serum cholesterol level showed an increase from 65.8 to 81.6 mg/Ioo ml over the 4-week period. The latter increase was found to be statistically significant (P < 0~001). Figs. 3a and b show the mean weekly serum Mg and cholesterol levels with the experimental diets supplemented by 25 yo sunflower-seed oil and dripping respectively. The addition of sunflower-seed oil caused no statistical change in either serum Mg or cholesterol level. In contrast, supplementation with dripping caused a decrease in the serum Mg level from 3-96 to 3.08 mg/Ioo ml, which was found to be statistically significant (P < O'OI), and an increase in the serum cholesterol level from 68-3 to 80.3 mg/Ioo ml which was also found to be statistically significant (P < 0-001).
Expt z Expt zA. Figs. 4a and b show the mean serum Mg and cholesterol levels respectively when, in the low-Mg diet, sunflower-seed oil was replaced by domestic butter after 3 weeks and glucose by maize meal after 6 weeks.
The mean serum Mg levels in both the control and experimental groups decreased from 4.5 to 1.5 mg/Ioo ml and remained stable at this level in animals receiving the low-Mg diet.
The replacement of sunflower-seed oil by domestic butter did not significantly affect the serum Mg level; replacement of glucose by maize meal, however, caused a marked increase from 1-2 to 3.0 mg/Ioo ml when the level had become stable. This increase was found to be statistically significant (P < 0.001). The serum cholesterol level of both the control and experimental groups decreased sharply when the low-Mg diet was given. However, after 3 weeks the serum cholesterol level of the control group, in contrast to the serum Mg, began to increase and attained the earlier level after 7 weeks. This may be ascribed to an increased endogenous cholesterol production (Gould & Taylor, 1950; Bronte-Stewart, Antonis, Eales & Brock, 1956 ).
3.2
I n the experimental group, replacement of sunflower-seed oil by butter caused a statistically significant increase, from 47 to 86 mg/Ioo ml, in the serum cholesterol level (P < 0 . 0 5 ) . Replacement of glucose by maize meal caused, after I week, a significant decrease in the serum cholesterol level, from 86 to 56 mg/Ioo ml At the end of the 6th week the difference in serum cholesterol level between the control and experimental groups amounted to 23.5 mg/Ioo ml. This difference was found to be statistically non-significant (P > 0.05).
After 9 weeks the serum cholesterol levels of the control and experimental groups did not differ statistically although the mean value attained for the experimental group, 61 mg/Ioo ml, was considerably lower than that of the control group, 78 mg/ IOO ml.
(P < 0.05). Similarly, serum cholesterol values, although slightly different as far as the absolute figures were concerned, were found to be similar at various stages in this experiment as compared with those in the preceding one. It is clear therefore that neither the serum Mg nor the cholesterol levels were affected by the 3-weekly withdrawal of blood for analysis. 1957) . According to these authors, the flame photometric method would be more reliable. The latter method was, however, also criticized by Hanna, MacIntyre, Harrison & Fraser (1960) . I n our investigation the titan yellow method was found reliable provided that a 50 mg/Ioo ml instead of a 25 mg/Ioo ml titan yellow solution was used.
The findings that hypercholesterolaemia follows the ingestion of large quantities of saturated fats and that hypocholesterolaemia is associated with the ingestion of unsaturated fat (Groen et I n the latter, however, it was also shown that the hypercholesterolaemia which follows the ingestion of saturated fat is effectively countered by the replacement of glucose by maize meal in the diet. The relative hypocholesterolaemia which followed the addition of maize meal to the diet was closely associated with a corresponding increase in the serum Mg levels ( Figs. 4a and b ; 5a and b) . It has been shown that the Mg content of maize meal is high (Crawford, Hamersma & Marloth, 1942 It has also been shown that the activity of the microflora in the large intestine, where cholesterol and other sterols are broken down, is increased specifically by maize starch (Gofman, 1958) . This action of maize meal must, therefore, be regarded as a further contributory factor to its hypocholesterolaemic action.
Finally, attention has been drawn to a non-fatty stimulant of bile secretion contained in cereals (Christensen, 
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